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(S) Tool insert 



f A tool insert comprises an abrasive compact layer (10) having a working surface (12) and an opposite 
surface (14) bonded to a cemented carbide substrate (16) along an interface. At least one cemented 
carbide projection (18) extends through the compact layer (10) from the compact/substrate interface to 
the working surface (12) in which it presents a matching surface (20). The total area of the carbide 
matching surface (20) is less than that of the compact working surface (12). The cemented carbide 
projection may take the form of one or more islands (62), or the form of a skeleton (76, 78) enclosing 
within it a plurality of discrete abrasive compact zones or sections (80, 88). 
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BACKGROUND OF THE INVENTION 

This invention relates to a tool insert 
Abrasive compacts are used extensively in cut- 
ting, milling, grinding, drilling and other abrasive op- 5 
erations. The abrasive compacts consist of a mass of 
diamond or cubic boron nitride particles bonded into 
a coherent, polycrystalline hard conglomerate. The 
abrasive particle content of abrasive compacts is high 
and there is an extensive amount of direct par tide-to- 10 
particle bonding. Abrasive compacts are made under 
elevated temperature and pressure conditions at 
which the abrasive particle, be it diamond or cubic 
boron nitride, is crystal ^graphically stable. Abrasive 
compacts tend to be brittle and in use they are fire- 15 
quently supported by being bonded to a cemented 
carbide substrate. Such supported abrasive com- 
pacts are known in the art as composite abrasive 
compacts. The composite abrasive compact may be 
used as such in the working surface of an abrasive 20 
tool. 

Composite diamond abrasive compacts are gen- 
erally manufactured by placing a layer of diamond 
particles on a cemented carbide body to form an un- 
bonded assembly and then subjecting that unbonded 25 
assembly to elevated temperature and pressure con- 
ditions at which diamond is crystallographically sta- 
ble. Cobalt from the carbide substrate infiltrates the 
diamond mass during the compact manufacture. In so 
doing, the carbide substrate in the region of the com- 30 
pact/substrate interface is depleted of cobalt giving 
rise to stresses in the substrate. These stresses can 
lead to failure of the composite compact during use. 

United States Patent No. 4,592,433 describes a 
cutting blank comprising a substrate formed of ce- 35 
merited carbide and including a cutting surface. A 
plurality of shallow grooves are formed in the cutting 
surface and strips of diamond compact are disposed 
in the grooves. The strips may be arranged in various 
patterns. In use, the carbide material wears away ex- 40 
posing the diamond strips which cut through a sub- 
strate in a rake or claw-like manner. The relatively soft 
carbide material dominates in the cutting surface so 
that the harder diamond strips can be exposed, in 

USe. 45 

United States Patent No. 5,154,245 discloses 
rock bit buttons of cemented carbide containing a 
plurality of polycrystalline diamond bodies, each of 
which is completely surrounded by cemented car- 
bide. Thus, there are a plurality of polycrystalline di- so 
amond islands in a cemented carbide working sur- 
face. 

United States Patent No. 4,997, 049 discloses a 
cemented carbide tool insert having a recess with 
sloping sides formed therein and in which an abrasive 55 
compact is located. In one embodiment the recess is 
an annulus located in one of the carbide end surfac- 
es. 



SUMMARY OF THE INVENTION 

According to the present invention, a tool insert 
comprises an abrasive compact, particularly a dia- 
mond abrasive compact, layer having a working sur- 
face and an opposite surface bonded to a cemented 
carbide substrate along an interface, and at least one 
cemented carbide projection which extends through 
the compact layer from the compact/substrate inter- 
face to the working surface in which it presents a 
matching surface, the total area of carbide matching 
surface being less than that of the compact working 
surface. 

DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a plan view of an embodiment 

of a tool insert of the invention; 

Figure 2 is a section along the line 2-2 of Figure 

1. 

Figure 3 is a plan view of an unbonded assembly 
for use in producing the tool insert of Figure 1; 
Figure 4 is a section along the line 4-4 of Figure 

3; 

Figure 5 is a plan view of a second embodiment 

of a tool insert of the invention; 

Figure 6 is a section along the line 6-6 of Figure 

5; 

Figure 7 is a plan view of a third embodiment of 

a tool insert of the invention; and 

Figure 8 is a section along the line 8-8 of Figure 

7. 

DESCRIPTION OF EMBODIMENTS 

The working surface of the compact layer may 
have any desired profile dictated generally by the tool 
in which the insert is to be used. The working surface 
may be flat or curved. When the working surface is 
flat, it will provide a cutting edge. The cutting edge 
may be continuous or it may be broken at one or more 
points by cemented carbide. When the working sur- 
face is curved, that surface, or at least a portion of 
that surface, wOl provide a cutting surface. An exam- 
ple of a curved surface is a hemispherical surface. 

The total area of carbide matching surface will 
generally be substantially less than, e.g. less than 20 
percent, that of the compact working surface. 

The carbide surface or surfaces in the compact 
working surface, are matching in the sense that they 
form a continuous profile with the compact working 
surface. 

In one form of the invention, each carbide match- 
ing surface in the compact working surface defines, 
in effect, an island. Thus, the carbide matching sur- 
faces, in this form of the invention, define discrete, 
separate entities. 

In another form of the invention, the carbide stir- 
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face defines a skeleton enclosing within it the com- 
pact working surface. The skeleton may take any one 
of a number of different forms, one of which is essen- 
tially the form of the spokes of a wheel radiating out- 
wards from a centra! point In this form of the inven- s 
tion, the compact working surface will be made up of 
a plurality of discrete zones or sections. 

The cemented carbide projection or projections 
may be bonded to the substrate, or may form an in- 
tegral part of the substrate. w 

The cemented carbide projection and substrate 
may be made of the same cemented carbide or of dif- 
ferent cemented carbide. Any cemented carbide 
known in the art such as cemented tungsten carbide, 
cemented tantalum carbide, cemented titanium car- 15 
bide, cemented molybdenum carbide and mixtures 
thereof may be used. As is known in the art, cement- 
ed carbides contain a binder phase, generally present 
in an amount of 3 to 15 percent by mass. The binder 
is typically a transition metal such as cobalt, nickel or 20 
iron or an alloy thereof. 

The cemented carbide projection may contain a 
minor amount, i.e. less than 10 percent by volume, of 
diamond or cubic boron nitride particles. 

The abrasive compact may be any known in the 25 
art, but will generally be a cubic boron nitride or dia- 
mond compact The abrasive compact is preferably a 
diamond compact Diamond compacts have a dia- 
mond content of at least 70 percent by volume and are 
polycrystalline in nature. They will contain a second 30 
phase containing a diamond catalyst which is typically 
nickel, cobalt or iron. 

An embodiment of the invention will now be de- 
scribed with reference to Figures 1 and 2. Referring 
to these figures, a tool insert comprises an abrasive 35 
compact 10 having flat surfaces 12 and 14 on oppo- 
site sides thereof. The surface 12 provides the work- 
ing surface for the tool insert, while the surface 14 is 
bonded to a cemented carbide substrate 16. This ce- 
mented carbide substrate may be any known in the 40 
art The cemented carbide substrate 16 has a projec- 
tion 18 which extends through the compact 10 from 
the surface 14 to the working surface 12 of the com- 
pact The projection 18 provides an island 20 of car- 
bide in the working surface 12 of the compact The 45 
carbide island 20 lies in the same plane as that of the 
working surface 12 of the compact Peripheral edge 
22 of the abrasive compact provides a cutting edge 
which consists entirely of abrasive compact 

The projection 18 reduces the stresses which are 50 
created in the carbide substrate 16 during manufac- 
ture of the tool insert thereby reducing failure of the 
tool insert in use. 

The tool insert of Figures 1 and 2 may be pro- 
duced from an unbonded assembly illustrated by Fig- 55 
ures 3 and 4. Referring to these figures, the assembly 
comprises a cemented carbide body 30 having a re- 
cess 32 formed in the upper surface 34 thereof. A 



bonded mass 36 of carbide particles is placed central- 
ly in the recess 32. A bonded mass 38 of diamond par- 
ticles is located in the recess 32 around the carbide 
mass 36. The masses 36, 38 will typically comprise 
the particles uniformly dispersed in a suitable organic 
binder. 

The unbonded assembly is heated to volatilise 
most of the organic binder. Some binder remains to 
retain the bonding in the masses 36, 38. Thereafter, 
the unbonded assembly is placed in a reaction cap- 
sule which itself is placed in the reaction zone of a 
high temperature/high pressure apparatus. The con- 
tents of the reaction capsule are subjected to dia- 
mond synthesis conditions, e.g. a temperature of the 
order of 1 400 - 1 600°C and a pressure of the order of 
50 to 60 kilobars, and these conditions are main- 
tained for a period of 10 to 15 minutes. Binder such 
as cobalt from the carbide body 30 infiltrates both the 
diamond and carbide masses. A diamond compact 
(10 in Figures 1 and 2) is produced from the diamond 
mass 38, while a cemented carbide insert or projec- 
tion (20 in Figures 1 and 2) is produced from the car- 
bide mass 36. Both the diamond compact and the ce- 
mented carbide projection are firmly bonded to the 
carbide substrate 30 and to each other. 

To produce a tool insert of the type illustrated by 
Figure 1, the sides of the substrate 30 are removed 
by grinding or other suitable means back to t he dotted 
lines shown in Figure 4. 

A second embodiment of the invention will now 
be described with reference to Figures 5 and 6. Re- 
ferring to these figures, there is shown a tool insert 
comprising an elongate cemented carbide substrate 
50 which is generally right-circular, cylindrical in 
shape. The substrate 50 has one end 52 adapted to 
be mounted in the working surface of a tool and an 
opposite working end 54. The working end 54 of the 
substrate is hemispherical. An abrasive compact lay- 
er 56 is provided in the working end 54. This abrasive 
compact layer has six evenly spaced cemented car- 
bide projections 58 extending through it 

The projections 58 extend through the compact 
layer 56 and terminate at the hemispherical surface 
60 of the layer 56. As can be seen clearly from Figure 
5, the top surfaces 62 of the projections 58 provide a 
plurality of cemented carbide islands in the compact 
working surface 60. 

Further, the surfaces 62 follow the hemispherical 
contour of the compact working surface 60. 

In use, the end 52 of the insert will be mounted 
in the working surface of a tool such as a drill bit The 
hemispherical surface 60 will provide the cutting or 
abrading surface for the insert The compact layer 56 
will be harder than the cemented carbide projections 
58 which will tend to wear away quicker. This wearing 
away will create sharp cutting edges within the sur- 
face 60, improving the cutting action of the tool insert 
Further, the projections 58 reduce stress formation in 
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the carbide substrate 50. 

The sides 64 of projections 58 may slope towards 
or away from each other, or these sides may be par- 
allel to each other. 

The tool insert of Figures 5 and 6 may be pro- 5 
duced using generally the method described in Uni- 
ted States Patent No. 5,030,250. In this method, the 
substrate will be suitably shaped with an end surface 
providing the desired projections. The slurry, or sinv 
ilar form, of the components, in particulate form, nec- 1 o 
essary to make the compact layer will be pressed or 
squeezed between adjacent projections on insertion 
of the substrate into the container. 

A third embodiment of the invention wSI now be 
described with reference to Figures 7 and 8 of the ao 15 
companying drawings. Referring to these figures, a 
tool insert comprises a cemented carbide substrate 
70 having a flat base surface 72. Extending upwards 
from an upper surface 74 is a skeleton-type projection 
which takes the form of spokes 76 of a wheel radiating 20 
out from a central circular region 78. The skeleton-ty- 
pe projection is integrally formed with the substrate 
70. 

Located between adjacent spokes 76 are abra- 
sive compact layers or zones 80. Each zone 80 has 25 
a base 82, a top flat surface 84 and sides 86 joining 
the top surface and base. The base and sides are 
firmly bonded to the cemented carbide substrate 70, 
and spokes 76 and central region 78, respectively. Lo- 
cated within the central region 78 of the carbide pro- 30 
jection is a further abrasive compact layer or zone 88, 
also firmly bonded to the carbide substrate and cen- 
tral region. Compact zone 88 presents a top flat sur- 
face 84. The various abrasive compact zones 80, 88 
together form an abrasive compact layer for the in- 35 
sert 

The top surfaces 84 of the abrasive compact 
zones 80, 88 all lie in the same plane and together de- 
fine a working surface. Further, the upper surface 90 
of the spokes 76 and central region 78 lie in the same 40 
plane as that of the upper surfaces 84 of the abrasive 
compact zones 80, 88. The peripheral edges 92 of the 
abrasive compact zones 80 provide cutting edges for 
the tool insert The cutting edges are separated by 
edges of the carbide spoke upper surfaces 90. 45 

The tool insert of Figures 7 and 8 may be made 
by a method which is essentially the same as that de- 
scribed for the manufacture of the tool insert of the 
embodiment of Figures 1 and 2. 



Claims 

1 . A tool insert comprising an abrasive compact lay- 
er (1 0) having a working surface (1 2) and an op- 55 
posite surface (14) bonded to a cemented car- 
bide substrate (16) along an interface, and at 
least one cemented carbide projection (18) which 



extends through the compact layer (1 0) from the 
compact/substrate interface to the working sur- 
face (12) in which it presents a matching surface 
(20), the total area of carbide matching surface 
(20) being less than that of the compact working 
surface (12). 

2. A tool insert according to claim 1 wherein the total 
area of the carbide matching surface (20) is sub- 
stantially less than that of the compact working 
surface (12). 

3. A tool insert according to claim 1 or claim 2 
wherein the total area of carbide matching sur- 
face (20) is less than 20 percent that of the com- 
pact working surface (1 2). 

4. A tool insert according to any one of the preced- 
ing claims wherein each carbide matching sur- 
face defines an island (62) in the compact work- 
ing surface (60). 

5. A tool insert according to any one of claims 1 to 
3 wherein the carbide matching surface defines 
a skeleton (76, 78) enclosing within it the com- 
pact working surface (84). 

6. A tool insert according to claim 5 wherein the 
skeleton (76, 78) has the form of the spokes (76) 
of a wheel radiating outwards from a central point 

7. A tool insert according to any one of the preced- 
ing claims wherein the compact working surface 
(12) is flat and provides a cutting edge (22). 

8. A tool insert according to claim 7 wherein the cut- 
ting edge (22) is continuous. 

9. A tool insert according to claim 7 wherein the cut- 
ting edge (92) is broken at one or more points by 
cemented carbide (90). 

10. A tool insert according to any one of claims 1 to 
6 wherein the working surface (60) is curved, at 
least a portion of that surface providing a cutting 
surface. 

11. A tool insert according to claim 10 wherein the 
curved surface (60) is a hemispherical surface. 

12. A tool insert according to any one of the preced- 
ing claims wherein the abrasive compact (10) is 
a diamond compact. 
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